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Roll apparatus of continuous caster and cylindrical roller 
bearing for supporting roll of continuous caster 

BACKGROUND OF THE INVENTION 
The present invention relates to a roll apparatus of a 
continuous caster and a cylindrical roller bearing for 
supporting a roll of a continuous caster. 

Generally, a continuous caster is provided with roll- 
groups each comprising a set of long and short rolls arranged 
coaxially via bearings for pinching a cast piece which is drawn 
from a mold and is being transferred at upper and lower positions 
thereof . Plenty of the roll groups are aligned along a direction 
of transferring the cast piece. The roll groups are used as 
support rolls, guide rolls and pinch rolls as classified by 
functions thereof. 

In order to absorb bending of the rolls accompanied by 
transferring the cast piece , self-aligning roller bearings or 
cylindrical roller bearings with aligning rings are used as 
bearings for rotatably supporting rolls constituting the 
respective roll groups around axis centers thereof. 

When the self-aligning roller bearing is used as a bearing 
for supporting the roll attached to the continuous caster as 
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described above, uneven wear caused by low speed and high load 
is liable to be produced. And when the cylindrical roller bearing 
with aligning ring is used, a roller having a small diameter 
needs to be used in a limited space in a diameter direction. 
Therefore/ a roller diameter and a pitch circle diameter of 
a roller set/ that is, a diameter of a circle formed by connecting 
centers of the rollers {P. CD. of roller) are reduced and a 
load capacity of the roller bearing is also reduced, 

SUMMARY OF THE INVENTION 
In light of the above problems, an object of the present 
invention is' to provide a roll apparatus having high loading 
capacity* ■.*■■.■ 

.In order. to solve the aforesaid object/ the invention 
•is characterized by having the following arrangement. . . 
Aspect 1. A roll apparatus provided at a continuous caster 
for transferring a cast piece to a predetermined location 
comprising: 

at least three divided rolls arranged to align 
concentrically and in an axial direction thereof to constitute 
a roll forming a cast piece transfer path, 

wherein at lease one end portion of at least of the divided 
rolls is supported by a cylindrical roller bearing of a full 
roller type. 
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Aspect 2. The roller apparatus according to the aspect 1, 
wherein 

the roll includes an upper forming roll and a lower forming 
roll each including at least three pieces of divided rolls having 
difference length in the axial direction, respectively, 

the upper forming roll and the lower forming roll are 
opposed to each other in a thickness direction of the cast piece, 
and 

an arrangement of the divided rolls of the upper forming 
roll and an arrangement of the divided rolls of the lower forming 
roll are made ■ difference from each other. 

Aspect 3. The roller apparatus according to the aspect .1, 
wherein a plurality of the rolls are arranged in a direction 
■ of . transferring the cast piece. 

Aspect 4 . The roller apparatus according to the aspect 1, 
wherein end portions of all divided rolls are supported by 
cylindrical roller bearings of the full roller type. 

Aspect 5. The roller apparatus according to the aspect 1, 
wherein each of the divided rolls is supported by an independent 
cylindrical roll bearing. 

Aspect 6. The roller apparatus according to the aspect 1, 


3 


03-. 7- 2J' 3!36PM;NGB 


M c G I N N & GIBB 


; 035561 39 55 


# 6/ 24 


wherein 

the cylindrical roller bearing includes an outer ring 
member with a flange supported by a roll supporting apparatus , 
an inner ring member arranged on an inner side of the outer 
ring member in a diameter direction thereof concentrically 
therewith and externally fitted to an end portion of the divided 
roll , and a plurality of pieces of cylindrical rollers rollably 
arranged between the outer ringmember and the inner ring member . 

* BRIEF: DESCRIPTION OF THE DRAWINGS 
Fig- 1 is a front view of a roll apparatus of a continuous 
caster showing an embodiment of the invention* 

Fig. 2 is a partially broken sectional view similarly 
. showing a cylindrical roller bearing of- a- lower forming roll, ■ 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
A roll apparatus of a continuous caster according, to an 
embodiment of the' invention will be described with reference 
to the drawings as follows. Fig- 1 is a front view of a roll 
apparatus of a continuous caster showing an embodiment of the 
invention and Fig. 2 is a partially broken sectional view showing 
a cylindrical roller bearing of a lower forming roll. 

Generally, a continuous caster carries out continuous 
casting operation by pouring molten steel held in a tandish 
into amold and drawing, fromthemold, a cast piece (also referred 
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to as slab) 1 an outer shell of which has been solidified at 
inside of the mold while cooling the cast piece 1. 

In order to draw the cast piece 1 from the mold while 
cooling the cast. piece 1 in this way, the continuous caster 
includes forming rolls 3 such as support rolls, guide rolls, 
pinch rolls and the like aligned in a direction of transferring 
the cast piece 1 and forming a cast piece transfer path 2. 

The forming rolls 3 are respectively supported by roll 
supporting apparatus 4, The roll supporting apparatus 4 
includes: upper and lower frames 7 and 8 for respectively 
supporting ■ an upper forming roll 5 and a lower forming roll 

6 opposed to each other in a thickness- direction (upper and 
down direction in the case of the drawing:) of the cast piece 
1; cylindrical roller bearings 16 attached to the respective 
upper and lower frames 7 and 8; and hydraulic, cylinder apparatus 
10 for adjusting a distance between the upper and lower frames . 

7 and 8 - 

Respective roll groups (upper and lower roll groups in 
Fig. 2) 11 and 12 constituting the respective forming *rolls 
3, that is, the upper forming roll 5 and the lower forming roll 
6, are respectively constructed by a constitution in which 
respective three pieces of rolls of first rolls 13a and 13b, 
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second rolls 14a and 14b and third rolls 14a and 14b are 
concentrically aligned as divided rolls having different 
lengths in an axial direction. 

The lengths of the three pieces of rolls are the shortest 
in the. first rolls 13a and 13b and are lengthened in an order 
of the second rolls 14a and 14b and the third rolls 15a and 
15b. The roll group 11 of the upper forming rolls 5 and the 
roll group 12 of the lower forming rolls 6 are opposed to each 
other in the- thickness direction of the cast piece 1. An 
arrangement sequence of the first roll 13a, the second roll 
14a and the. third roll 15a constituting the upper forming rolls 
6 is opposed to an arrangement sequence of the first -roll 13b, 
the second roll: 14b and the third roll 15b in the axial direction. 

The first rolls 13a and 13b, the second rolls 14a and 
14b and the third .rolls 15a and 15b are rotatably supported 
around the axis centers by the cylindrical roller bearings 16 
respectively at two end portions thereof - Fig. 2 shows only 
the cylindrical roller bearing 16 for supporting . the roll 
provided at the lower frame 8. 

The cylindrical roller bearing 16 is constituted by: an 
outer ring member 17 with flange attached to the lower frame 
8 nonro tat ably around the axis center; an inner ring member 
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18 arranged on an inner side of the outer ring member 17 in 
the diameter direction concentrically therewith and externally 
fitted (idly fitted) to an end portion of each of the first 
roll 13b, the second roll 14b and the third roll 15b; and a 
plurality of pieces of cylindrical rollers 19 rollably arranged 
between the outer ring member 17 and the inner ring member 18. 

The inner ringmember 18 of each cylindrical roller bearing 
16 is inserted with: an end portion of each. of the first roll. 
13b/ the second roll 14b and the third roll 15b a diameter of 
which. is contracted* 

A plurality of the roller apparatus having such a 
constitution: are: arranged to align in the .direction of 
transferring the cast piece 1. An arrangement sequence of the 
first roll 13a, the second roll 14a and the third roll 15a 
constituting the upper forming rolls 11 is opposed in the axial 
direction , to.' an arrangement sequence of the first * roll 13a, 
the. second roll 14a and the third roll 15c constituting an 
adjacent upper forming rolls 11 in the direction of transferring, 
the cast piece 1. Similarly, an arrangement sequence of the 
first roll 13b, the second roll 14b and the third roll 15b 
constituting the lower forming rolls 12 is opposed in the axial 
center direction to an arrangement sequence of the first roll 
13b, the second roll 14b and the third roll 15b constituting 
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an adjacent lower forming rolls 12 in the direction of 
transferring the case piece 1* Thereby/ the cast piece 1 can 
be prevented fromproducing a streak-like defect in.transf erring 
the cast piece 1. 

According to the continuous caster having the 
above-described constitution, the thickness of the cast piece 
1 to be produced is adjusted by adjusting the distance between 
the upper, and lower- frames 7 and 8 by driving- .the hydraulic 
cylinder apparatus 10 . Meanwhile/ according to the invention, 
each forming roll 3. is divided into three pieces of the first 
roll 13a or 13b/ the second roll 14a or 14b and the third roll. 
15a or 15b. . Thereby/ when the cast piece 1 is transferred to 
a predetermined location by pinching the cast piece 1 by the 

-first rolls-13a and 13b/ the second rolls 14a and 1.4b/ and third, 
rolls 15a and 15b in operating the continuous caster, amounts 
of elongation of the. first rolls 13a and-13by the second rolls 

•. 14a and 1.4b and third rolls 15a and 15b by .thermal expansion, 
become small. Further/ a . bending amount .produced by a load 
operated from the cast piece 1 in transferring the cast piece 
1 for adjusting the thickness of the cast piece 1 becomes also 
small . 

Therefore, support of each forming roll 3 can be dealt 
with even by using the cylindrical roller bearing 16 having 
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a simple constitution as described above without using a bearing 
having aligning performance of a self-aligning roller bearing, 
a cylindrical roller bearing with aligning ring or the like. 

Therefore, P. CD. can be made larger than that in the 
case of using the self-aligning roller bearing. and a number 
* of pieces of the cylindrical rollers 19 and the diameter of 
the cylindrical roller 19 can be increased by that amount* 
Thereby, a rolling capacity of the bearing: can be increased 
and transfer of the cast piece 1 can firmly carried out over 
a longer period of time (longer hours) than in the conventional 
•art 

.Further, an outer peripheral face of the -cylindrical * 
. roller 19 using. the above-described embodiment maybe subjected 
to crowning in consideration of a loading condition. Thereby, 
edge load at an end. face portion of the contact portion of; the 
cylindrical roller 19 can be prevented from being produced and 
rolling operation of the cylindrical roller 19 can smoothly 
be carried out. 

Further, according to the above-described embodiment , 
with respect to all of the forming rolls 3 of the support rolls, 
the guide rolls and the pinch rolls, each of the roll groups 
11 and 12 is divided into three pieces of the first roll 13a 
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or 13b, the second roll 14a or 14b, and the third roll 15a or 
15b and. lengths thereof are respectively made to differ from 
each other - 

. The invention is not limited thereto but there is 
conceivable a case in which the invention is applied to, the 
cylindrical roller bearing 16 in any necessary roll of the 
support roll, the guide roll and the pinch roll. 

Although according to the above-described respective 
embodiments, as the bearings for rotatably supporting the first 
rolls 13a and 13b, the second rolls 14a and 14b and the third 
rolls 15a and 15b, all of the bearings for supporting the two 
side end portions are constituted by the bearings 16. However ; 
* depending on cases, there may. be" constructed a constitution 
in which the cylindrical roller bearing 16 according to the 
.' invention is used only for either one of the bearings and a 
■ self-aligning roller bearing is used for other thereof. 

On the other hand, there is conceivable a constitution 
in which as bearings for supporting the rolls in either one 
of the roll groups 11 and 12 in the two roll groups 11 and 12, 
the cylindrical roller bearings 16 are used in place of 
self-aligning roller bearings. Also in this case, operation 
and effect similar to those of the above-described embodiments 
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can be achieved* 

As is apparent from the above^described explanation, 
according to the invention, by dividing the roll for transferring 
the cast piece of the continuous caster into three or more pieces 
thereof , the .cylindrical roller bearings of full roller type 
can be used as bearing for supporting the. rolls, and a loading 
capacity can be increased thereby* 
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